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METAL ENCLOSED LOOP SWITCHES WITH DRAWOUT
FUSES, FUSE ISOLATOR SWITCHES AND GROUND
’ ‘ SWITCHES

Metal-enclosed pad-mounted switchgear for distribution of
electric power is employed for load circuit protection and sec-
tionalizing loop circuits to isolate faults and to permit servic-
ing. Overall size of the enclosure is important consistent with
proper spacing between energized parts and between them
and ground. A compact construction efficiently utilizing the
space within the metal enclosure is of paramount importance.

Among the objects of this invention are: To isolate drawer-
mounted fuses from a loop circuit without opening the loop
circuit; for this purpose to provide loop feeder switches and
fuse isolator switches; to arrange the loop feeder and fuse
isolator switches in a pad-mounted metallic enclosure in a
compact manner; to provide a common conducting mounting
~ for the stationary contacts of the switches; to provide an arc-
extinguishing structure for each of the stationary contacts; to
provide for grounding the switch blades of the loop feeder
switches; to arrange for manually operating the switches at
one end of the support structure therefor; and to arrange for
manually operating the fuse isolator switches remote from the
location where the loop feeder and grounding switches are
operated.

According to this invention high-voltage pad-mounted
switchgear is provided for loop feeder circuits and fused load
circuits. It may be arranged to operate at 15 kv. or at higher or
lower voltages and for single-phase or three-phase circuits.
The loop circuits are interconnected by two series-connected
loop feeder switches. A third switch or fuse isolator switch
* connects feeder circuit fuses to the loop. The fuses are
mounted in a drawer which can be withdrawn for inspection
and replacement. The stationary contacts for the three
switches are commonly mounted on a single stationary insula-
tor stack. For each phase there is a stationary conductor plate
which carries three stationary contacts, each having an arc
extinguishing structure associated therewith and a rotatably
mounted switch blade. The switch blades for the two sides of
the loop circuit are independently rotatably mounted about
vertical axes and thereby selectively permit connection from
either side of the loop through the switch blade of the third
switch or fuse isolator switch that is rotatably mounted about a
vertical axis and is connected through disconnecting contacts
to the respective feeder circuit fuse. Each rotatable switch
blade includes a circular contact plate for engagement
between a pair of contact fingers for each side of the loop cir-
cuit and by a laterally extending contact arm from the feeder
circuit fuse. .

This switching arrangement provides flexibility in the circuit

connections. With the loop feeder switches closed, the feeder -

circuit fuse can be withdrawn for inspection or replacement
after the third switch or fuse isolator switch has been opened.
Thus the loop circuit need not be opened. While maintaining
- energized the feeder circuit through the fuse or fuses, one or
the other of the loop feeder switches can be opened to isolate
a fault or to permit servicing of that portion of the loop circuit
connected thereto. '

If desired, an additional feeder circuit fuse in a second fuse
drawer and a second fuse isolator switch can be provided in
the metallic housing and arranged and operated in the manner
above described for connection to the loop circuit.

In the drawings:

FIG. 1 is a perspective view of metal-enclosed switchgear
adapted to be mounted on a concrete pad and embodying this
invention, the metal enclosure being shown as if it were trans-
parent in order to permit iflustration of the parts enclosed
thereby.

FIG. 2 shows diagrammatically the circuit connections em-
ployed in the switchgear shown in FIG. 1.

FIG. 3 is a single line diagram illustrating how a number of
the switchgear units are connected in a loop circuit.

FIG. 4 is a view taken generally along line 44 of FIG. 5.

FIG. § is a top plan vicw of the switchgear shown in FIG. 1,
the view being taken below the slidable top.
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FIG. 6 is a view, similar to FIG. 5, but showing the operators .
for the loop feeder switches and the grounding switches at one
end while the operator for the fuse isolator switch is shown at
the other end.

In FIG. 1 the reference character 10 designates, generally,
metal-enclosed switchgear that is arranged to be mounted on a
concrete pad. It includes a metallic housing that is indicated,
generally at 11 which may be constructed as disclosed in
copending Beebe application Ser. No. 858,458, filed Sept. 16,
1969. The metatlic housing 11 includes metallic side panels 12
and a slidable top 13. On the rear side there are vertically
slidably rear panels 14 which, when removed, permit access to
cable connections. On the front there are vertically slidable
switch access panels 15 and 16 and a fuse drawer that is in-
dicated, generally, at 17. It includes a metallic fuse panel 18
from the rear side of which insulators 19a, 195 and 19¢ pro-
ject. As will appear hereinafter, these insulators are arranged
to support fuses in the fuse drawer 17.

FIG. 2 shows the circuit connections that are employed in
the switchgear 10 the details of construction of which are
shown in other FIGS. of the drawings. Here it will be observed
that load circuit conductors 21a, 21b and 21c are connected
to stationary contacts 22a, 22b and 22c that are arranged to
receive plug-in contacts 234, 23b and 23¢ which are located at
one end of fuses 24a, 24b and 24c, respectively, which are car-
ried by the insulators 19, 195 and 19c respectively. From the
other ends of the fuses contact arms 25z, 25b and 25¢ extend
laterally for engagement with switch blade support plates 26aq,
26b and 26¢ from which fuse isolator switch blades 27a, 27b
and 27c extend. These switch blades form a part of a three-
phase fuse isolator switch that is indicated, generally, at 28,
The switch 28 includes stationary fuse isolator switch contacts
29a,29b and 29¢. They are connected respectively to stationa-
ry contact conductor plates 30q, 305 and 30c.

The stationary contact conductor plates 30a, 30b and 30c¢
have stationary loop feeder switch contacts 31a, 316 and 31c
mounted thereon respectively. These contacts form a partof a
three-phase loop feeder switch that is indicated, generally, at
32.

Also mounted on the stationary contact conductor plates
30a, 305 and 30c are stationary loop feeder switch contacts
33a, 33b and 33c, respectively, which form a part of a second
three-phase loop feeder switch that is indicated, generally, at
34. Now it will be apparent that the loop feeder switches 32
and 34 are arranged, when closed, to connect the respective
sides of the loop circuit to the stationary contact conductor
plates 30a, 30b and 30c and in turn to the three-phase isolator
switch 28. :

The loop feeder switch 32 comprises loop feeder switch
blades 35a, 35b and 35¢ which are conjointly movable into
and out of contact engagement with the stationary loop feeder
switch contacts 314, 315 and 31c. Ground contacts 364, 36b
and 36¢ of a three-phase ground switch indicated, generally, at
37 are connected, respectively, to the loop feeder switch
blades 354, 35b and 35c. The ground switch 37 includes
ground switch blades 384, 385 and 38¢ arranged for conjoint
movement into and out of engagement with the ground con-
tacts 36a, 36b and 36¢ respectively. The grounds for these
ground switch blades are indicated at 394, 395 and 39¢. The
switch blades 35a, 35b and 35c are connécted to loop circuit
conductors 40a, 40b and 40c respectively.

The loop feeder switch 34 includes loop feeder switch
blades 41a, 41b and 41¢ which are arranged to engage and dis-
engage, respectively, the stationary loop feeder switch con-
tacts 33a, 33b and 33c. Ground contacts 424, 42b and 42¢ of a
three-phase ground switch indicated, generally, at 43 are con-
nected to the switch blades 41a, 41b and 41c, respectively.
The ground switch 43 includes ground switch blades 44a, 44b
and 44c and are arranged to engage and discngage the ground
contacts 424, 42b and 42c, respectively. The grounds for these
ground switch blades are indicated at 45a, 45b and 45¢. The
loop feeder switch blades 41a, 415 and 41c¢ are connccted to
loop circuit conductors 46a, 465 and 46¢ respectively.
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The connections for several of the systems shown, diagram-~

matically, in FIG. 2 are illustrated in FIG. 3 by a single line
diagram which shows only the connections for one of the
phases. A typical loop feeder circuit is arranged to be fed from
either or both ends through fuses 51 and 52 or other circuit in-
terrupters. Connected in the loop circuit between the fuses 51
and 52 are switch and fuse assemblies that are indicated,
generally, at 53 and 54. It will be understood that a number of
these switch and fuse assemblies are connected between the
fuses 51 and 52. For illustrative purposes only two of the as-
semblies are shown, The same reference characters employed
for FIG. 2 are used in FIG. 3 for the corresponding elements.
It will be noted that the loop circuit conductor 40a of the as-
sembly 54 is connected to the fuse 52 while the loop circuit
conductor 46q of the assembly 54 is connected to the loop cir-
cuit conductor 40a of the assembly 53. Also it will be noted
that the loop circuit conductor 46a of assembly 53 is con-
nected to the fuse 51. When the loop feeder switches 32 and
34 are closed in assembly 54, the loop circuit is continued in
series therethrough while the fuse isolator switch 28 is con-
nected to the series connection between these switches. A
similar situation is present for assembly §3. The system is quite
flexible. Assuming that all of the loop feeder switches 32 and
34 are closed, the load circuits 21a are energized through
either of the fuses 51 or 52. If it is desired to isolate one of the
load circuits, for example the load circuit 21a from the as-
. sembly 53, the fuse isolator switch 28 of this assembly is
opened. The fuse 24a of assembly 53 then can be examined on
withdrawal of the respective fuse drawer 17 for inspection or
replacement.

. Ifafaultshould occur in the loop circuit between the assem-
blies 53 and 54, it can be disconnected from the system by
opening the loop feeder switch 32 of assembly 53 and the loop
feeder switch 34 of assembly 54. The load circuits for these as-
semblies then will continue to be energized through the fuses
§1 and 52 respectively.

" In FIG. 3 and associated with the assembly 53 there is illus-
trated an additional fuse 55, it being understood that three
fuses and associated equipment are used for a three-phase in-
stallation. The fuse or fuses 55 are mounted in a drawer,
similar to the drawer 17 but located at the opposite end of the
housing 11. A load circuit 56 is energized through the fuse 55.
It is connected thereto through a stationary contact 57 and
plugin contact 58 in a manner similar to that previously

described. At the other end of the fuse 55 there is a contact

arm 59 for connection to a switch blade support plate 60 that
carries a fuse isolator switch blade 61. It forms a part of a fuse
isolator switch 62 and is arranged to engage a stationary fuse
isolator switch contact 63 which is connected to and mounted
on the stationary contact conductor plate 30a in the manner
described. .

The FIGS. 1 and 5 it will be noted that insulators 66 are pro-
vided for individually mounting the stationary contacts 22aq,
22b and 22c. A terminal rod 67 extends through each of the
insulators 66 to provide a connection thereto. The insulators
66 are mounted on a panel 68 which forms a part of the metal-
lic housing 11 that acts as a support frame for the mechanism
mounted therein. In a similar manner insulators 69, mounted
on the panel 68, are arranged to support the ground contacts
36a, 365 and 36¢ of the loop feeder switch 32. A termina! rod
70 extends through each of the insulators 69 to permit a cable
connection on the rear side of the panel 68. In a similar
manner insulators 71 mount the ground contacts 424, 426 and
42¢ of the loop feeder switch 34. They are carried by the panel
68 and a terminal rod 72 extends through each of them to pro-
vide for a connection on the rear side.

In FIGS. 1 and 4 it will be observed that a stack of insulators
73 is provided for mounting therebetween the loop feeder
switch blades 38a, 35b and 35c¢ of the loop feeder switch 32.

The stack of insulators 73 is rotatably mounted at its upper’

and lower ends on upper and lower channel frame members
74 and 75 which are secured to and extend transversely of
upper and lower main frame members 76 and 77. These frame
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members form a part of the frame structure which includes the
metallic housing 11. The upper frame member 74 is shown
more clearly in FIG. 5 where it will be noted that the stack of
insulators 73 is rotatably mounted near one end. In a similar
manner a stack of insulators 78 is provided for mounting the
switch blades 41a, 415 and 41c of the loop feeder switch 34.
They are rotatably mounted at their upper and lower ends by
the upper and lower channel frame members 74 and 75. As
shown in FIG. 8, they are mounted at the opposite ends of
these channel members. It will be understood that the switch
blades of the loop feeder switches 32 and 34 have continuous
contact engagement with the ground contacts 364, 365 and
36¢c and with the ground contacts 42a, 42b and 42c, respec-
tively, which are connected to the terminal rods 70 and 72.

As shown in FIG. § shafts 79 and 80 extend upwardly from
the stacks of insulators 73 and 78. They are provided for rotat-
ing these stacks about vertical axes. For pivoting the upstand-
ing shafts 79 and 80 between the switch-closed and the switch-
open positions arms 81 and 82 are connected to the shafts 79
and 80 respectively, and, in turn, the arms 81 and 82 are con-
nected by links 83 and 84 to arms 85 and 86 which are as-
sociated with spring operators that are indicated at 87 and 88.
The spring operators 87 and 88 can be constructed as dis-
closed in the copending application of Bernatt & Gelfand, Ser.
No. 846,694, filed Aug. 1, 1969. However, other operators
can be employed if desired. Manual operators 89 and 90 are
associated with the spring operators 87 and 88 for charging
the springs thereof. A suitable wrench or tool makes a connec-
tion to the manual operators 89 and 96 as will be understood.
The upper and lower main frame members 76 and 77 are in-
terconnected by front and rear frame members 91 and 92. It
will be understood that they are a part of the frame structure
including the metallic housing 11.

As shown in FIG. 1 a stack of insulators 95 is provided for
supporting the fuse isolator switch blades 27a, 27b and 27¢
which form a part of the fuse isolator switch 28. The stack of
insulators 95 is pivotally supported between upper and lower
channel frame members 96 and 97 which are interconnected
by a vertical frame members 98 and together form a part of
the frame structure including the metallic housing 11. An arm
99, FIG. 5, extends from the upper end of the stack of insula-
tors 95. It is connected by a link 100 to an arm 101 which
forms a part of a spring operator 102 which may be a duplicate
of the spring operator 87 and 88. Likewise, a manual operator
103 is arranged to receive a suitable wrench or tool for operat-
ing the fuse isolator switch 28 between the closed and the
open positions.

It will be recalled that the stationary contacts for the fuse
isolator switch 28 and the loop feeder. switches 32 and 34 are
connected to and mounted on stationary contact conductor
plates 30a, 30b and 30c. These contact conductor plates are
shown in FIG. 4 where it will be observed that they are sta-
tionarily mounted between insulators 106 of a stationary stack
of insulators which is mounted between the upper and lower
main frame members 76 and 77. By providing this common
mounting means for the stationary switch contacts it is possi-
ble to provide a very compact construction while still main-
taining the necessary electrical clearances between the vari-
ous energized parts. Arc-extinguishing structures are provided
for each phase of the fuse isolator switch 28 operators of the
loop feeder switches 32 and 34. These arc extinguishing struc-
tures are in the form of arc chutes 107, 108 and 109 as-
sociated respectively with the switch blades 27a,27b and 27¢,
the switch blades 354, 355 and 35¢ and the switch blades 41a,
41b and 41c. The construction of the arc chutes 167, 108 and
109 and the respective switches can be as disclosed in Jeffries
copending application, Ser. No. 813,541, filed Apr. 4, 1969,
However, if desired, other switch constructions and arc-extin-
guishing structures can be used.

FIGS. 4 and 5 shown metallic ground switch shafts 112 and
113 that are arranged to commonly mount the ground switch
blades 38a, 385 and 38¢ and 44, 44b and 44¢. The shafts 112
and 113 are pivotally mounted at their upper and lower ends
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at the inner ends of the upper and lower main frame members
76 and 77. For pivoting the ground switch shafts 112 and 113
arms 114 and 115 are secured thereto at their upper ends and
they are connected by links 116 and 117 to arms 118 and 119
to which manual operators 120 and 121 are connected. Since
it is unnecessary to operate the ground switches 37 and 43
with a snap action, the switch operators previously described,
are not provided therefor.

In FIG. § it will be observed that provision is made for
operating the fuse isolator switch 28, the loop feeder switches
32 and 34, and the ground switches 37 and 43 all from near
the front of the metallic housing 11. This is permitted when
the top 13 is slid rearwardly to permit access to the various
manual operators. :

In order to avoid confusion the arrangement as shown in
FIG. 6 can be used. It employs a pad-mounted fuse and switch
construction in which the manual operator 103 for the fuse
isolator switch 28 alone is located near the front of the metal-
lic housing 11. At the rear of the metallic housing 11 the
manual operators 89.and 90 for the spring operators 87 and 88
are located for controlling the operation of the loop feeder
switcheés 32 and 34. Likewise the operators 120 and 121 for
the ground. switches 37 and 43 are located at this end of the
metallic housing 11. In order to accommodate the different lo-
cations of the manual operators, links 123 and 124 are em-
ployed for interconnecting the arms 81 and 85 and 82 and 86
respectively while a link 125 is employed for interconnecting
the arms 99 and 101. Similarly links.126 and 127 are provided
for interconnecting the arms 114-and 118 and 115 and 119.

Various insulating barriers 128 are shown somewhat dia-
grammatically in FIGS. 5 and 6 at 128 in various locations to
reduce to a minimum the likelihood of flashover to grounded
parts. Also interphase insulating barriers 129 and 130, FIG. 4,
are suitably mounted between the individual phase-energized
parts. An insulating barrier 131 is located in front of the fuse
isolator switch 28.

"In FIG. § it will be noted that the stationary stack of insula-
tors 106 is located at the apex 132.0of an isosceles triangle 133
and that the shafts 79 and 80 are located at the ends of the
base 134 of the isosceles triangle 133. Also it will be observed

. that the ground switch shafts 112 and 113 are symmetrically
located between the shafts 79 and 80 and on the side of the
base. 134 of the isosceles triangle 133 away from the apex 132.
This particular arrangement provides a compact construction
and requires a minimum size for the metallic housing 11.

I claim:

1. Loop circuit switching apparatus comprising:

-a loop electric power supply circuit conductor adapted to

be energized from either or both ends,

first and second loop feeder switches connected in series to

said loop circuit conductor,

series conductor means connecting. said loop feeder

switches in series whereby on closure thereof the loop cir-
" cuit extends therethrough,

_a fuse isolator switch connected to said series conductor

means, :

aload circuit, and

a fuse connected in series with said fuse isolator switch and

to said load circuit whereby said load circuit is connected
to said loop circuit conductor when either or both of said
loop feeder switches is closed.

2. Loop circuit switching apparatus according to claim 1
wherein:

housing means enclose said loop feeder switches and said

fuse isolator switch, and

a drawer slidably mounted on said housing means has said

fuse mounted therein for disconnection from said fuse
isolator switch on withdrawal of said drawer.

3. Loop circuit switching -apparatus according to claim 1
wherein:

each loop feeder switch and said fuse isolator switch in-

cludes a stationary contact, and

conducting means- commonly mount said stationary con-

tacts.
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4. Loop circuit switching apparatus according to claim 1.
wherein:

a second fuse isolator switch is connected to said series con-

ductor means between said loop feeder switches, and

a second fuse is connected in series with said second fuse
isolator switch.

5. Loop circuit switching apparatus according to claim 3
wherein an arc extinguishing structure for each stationary
contact is mounted on said conducting means for cooperation
with the respective switch blade.

6. Loop circuit switching apparatus according to claim 3
wherein a grounding switch individual to each feeder switch is
arranged when closed to connect the respective feeder switch
blade to ground.

7. Loop circuit switching apparatus comprising:

a support frame,

a stationary insulator on said support frame,

a contact support plate on said stationary insulator,

first and second loop feeder switch contacts connected to
said contact support plate,

first and second loop feeder switch blades pivoted on said
support frame for engaging and disengaging said first and
second loop feeder switch contacts respectively,

a fuse isolator switch contact connected to said contact sup-
port plate,

a fuse isolator switch blade pivoted on said support frame
for engaging and disengaging said fuse isolator switch
contact, and

a fuse on said support frame connected to said fuse isolator
switch blade.

8. Loop circuit switching apparatus according to claim 7
wherein a drawer mounted on said support frame has said fuse
mounted therein for disconnection from said fuse isolator
switch blade on withdrawal of said drawer.

9. Loop circuit switching apparatus according to claim 7
wherein a grounding switch blade individual to each loop
feeder switch blade is pivoted on said support frame and is ar-
ranged to connect the respective loop feeder switch blade to
ground.

. 10. Loop circuit switching apparatus according to claim 7
wherein:

operating means individual to each switch blade is arranged
to pivot it between open and closed positions, and

manually operable means is provided on said support frame
for each of said operating means.

11. Loop circuit switching apparatus according to claim 10
wherein said manually operable means all are located at one
end of said support frame.

12. Loop circuit switching apparatus according to claim 10
wherein:

said manually operable means for said first and second loop
feeder switch blades are located at one end of said sup-
port frame, and

said manually operable means for said fuse isolator switch
blade is located remotely from said one end of said sup-
port frame.

13. Loop circuit switching apparatus according to claim 9

wherein:

operating means individual to each switch blade is arranged
to pivot it between open and closed positions, and

manually operable means is provided on said support frame
for each of said operating means.

14. Loop circuit switching apparatus according to claim 13
wherein said manually operable means all are located at one
end of said support frame.

15. Loop circuit switching apparatus according to claim 13
wherein:

said manually operable means for said first and second loop
feeder switch blades and for said grounding switch blade
are located at one end of said support frame, and

said manually operable means for said fuse isolator switch
blade is located remotely from said one end of support
frame.
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16. Loop circuit switching apparatus according to claim 7
wherein an arc-extinguishing structure for each switch contact
is mounted on said contact support plate for cooperation with

the respective switch blade.
-~ 17. Loop circuit switching apparatus comprising:

a support frame, : :

a stationary stack of insulators on said support frame,

a contact support plate between adjacent insulators of said
stack, : '

first and second loop feeder switch contacts secured to each
contact support plate on opposite sides of said stack of in-
sulators,

first and second stacks of insulators pivoted on said support
frame,

first and second loop feeder switch blades fixed between ad-
jacent insulators of said pivoted stacks of insulators
respectively for engaging and disengaging the respective
loop feeder switch contacts,

a fuse isolator switch contact on each contact support plate,

a third stack of insulators pivoted on said support frame,

a fuse isolator switch blade fixed between adjacent insula-
tors of said third stack of insulators for engaging and dis-
engaging the respective fuse isolator switch contacts, and

a fuse on said support frame connected to each fuse isolator
switch blade.

18. Loop circuit switching apparatus according to claim 17
wherein said stationary stack of insulators is located at the
apex of an isosceles triangle and said first and second pivoted
stacks of insulators are located at the ends of the base of said
triangle.

19. Loop circuit switching apparatus according to claim 17
wherein a drawer mounted on said support frame has said
fuses mounted therein for disconnection from said isolator
switch blades on withdrawal of said drawer.

20. Loop circuit switching apparatus according to claim 17
wherein:

first and second ground switch shafts are pivoted on said
support frame, and

first, and second ground switch blades are fixed to said
pivoted shafts respectively for grounding the respective
first and second loop feeder switch blades. -

21. Loop circuit switching apparatus according to claim 17

wherein:

operating means individual to each of said stacks of insula-
tors for pivoting them between open and closed positions,
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and
manually operable means on said support frame for each
operating means.

22. Loop circuit switching apparatus according to claim 21
wherein said manually operable means all are located at one
end of said support frame.

23. Loop circuit switching apparatus according to claim 21
wherein:

said manually operable means for said first and second

stacks of insulators are located at one end of said support
frame, and ‘

said manually operable means for said third stack of insula-

tors is located remotely from said one end of said support
frame. '
24. Loop circuit switching apparatus according to claim 21
wherein:
operating means individual to each of said stacks of insula-
tors and to each of said ground switch shafts for pivoting
them between their respective operating positions, and

manually operable means on said support frame for each of
said operating means.

28. Loop circuit switching apparatus according to claim 24
wherein said manually operable means all are located at one
end of said support frame.

26. Loop circuit switching apparatus according to claim 24
wherein:

said manually operable means for said first and second

stacks of insulators and for said ground switch shafts are

located at one end of said support frame, and .
said manually operable means for said third stack of insula-

tors is located remotely from said one end of said support
frame.

. 27. Loop circuit switching apparatus according to claim 17
wherein an arc-extinguishing structure for each switch contact
is mounted on the respective contact support plate for
cooperation with the respective switch blade.

28. Loop circuit switching apparatus according to claim 20

wherein: ‘

said stationary stack of insulators is located at 116 apex of
an isosceles triangle,

said first and second pivoted stacks of insulators are located
at the ends of the base of said triangle, and

said ground switch shafts are located between said first and
second pivoted stacks of insulators and on the side of said
base of said triangle away from said apex.



